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(54) rMflPOMEXAHHHECKAH flOPHUPYK)- 

ujAfl ronoBKA am paclumpehm« roo 

PMPOBAHHOrO n/IACTblPfl B OBCAflHOfl 
KO/IOHHE 

(57) TviApOMexaHMMecKaji AOpHMpyomafi rono- 
bk3 A^n pactunpeHuw ro<t>pvipooaHHoro nna- 
CTbipn b o6caAHOM xo/iOHHe. flopHMpyiomaa 
ronoBKa coAepxMT KOHyc-nyaHCOH c npoAO/ib- 
HbiMn npo<})VinbHWMvi K0H3BK3MW, Kopnyc c ca- 
Moyn/iOTHfliomeviCfl Tpy6MaT0M A^a4>parMOM, 
CTyneMM3TUMn b nonepesnoM ctrietiMM okh3~ 

MM H pd3MeiMeHHbtMl4 B HMX BUABMXHbIMM CCK- 

TopaMw. cTyneHMaTWMn b nonepeMHOM 

CeMeHMM. 4 HJI. 



l43o6peTeHne othocmtc* x ycrpoMCTBaM 
fl/ifl peMOHTa o6caAHbix ko/iohh He4)THHux, ra- 

30BUX M ApyHX CKBaXMH C Ue/lbK) BOCCTaHOO* 
neHH9 repMCTMMHOCTM M ynpOHHBHHR CT6HXM 

ko/iohhw nyTeM ycTdHOBXM CTa/ibHoro n/iacru* 
pn m coaAaHM* HanpnxceHHoA cncteMbi o6cba- 
Han Tpy6d - nnacTupb. 

Ue/ib H3o6peTeHHA — yBenmenue a<M>ex- 

TMBHOCTM pa60Tbl rOAOBKM 33 CVeT y Be/lMHeHMfl 

paAwanbHoro ycwnnfl Hd cexropa m yaenime- 
Hue cpoxa cnyxc6u. 

Ha <$>nr. 1 npeAdaB/teHa AopnwpyioiuaH 
ronoBxa, npoAO/tbHuA paapea, b TpaHcnopT- 
hom nonoxeHMH: Ha 4> Mr - 2 - AOpHMpyiomaa 
ronoBxa, o6ujmm bma. b paOoneM no/ioxeHnw; 
Ha 4>nr. 3 - to ace. nonepesHbiw paapea npii 
pactuMpeHMM ceKTopoB e Tpy6e c MMHMManb- 
HOH TOniAMHOM CTeHKM: Hd 4>mi\ 4 - to x<e. 
nonepeMHbiM paapea npn npnxaTMM nnacTupa 
a Tpy6e c MatccuMa/ibHOfl tohiumhom ctchkm. 

rHApOMexa h mmbc xaw AopHHpyiomaj< rono- 

BK3 COCTOUT H3 KOpnyC3 1 C 0KH3MM, euno/i- 



HeHMOro b bmab ynopHbix <f>/idHueB 2 m mm/hih- 
Apa-x/ieTKM 3. 3axpen/ieMH0rt Me*Ay <t>nanua- 
mm. 0xh3 xopnyca Buno/iHeHbi cryneHMaTWMM 
b nonepeHKOM ceweHwu. Ha nycTOTenow 
CTBOAbHOft MdCTM xopnyca raftKOH 4 3aTHHyrbi: 
Konyc-nyaHCOH 5. ynopnue 4>/iaHt;bi 2 m um- 
AMHAP~x/ieTxa 3. Uw/inHAP-K/ieTxa 3 4>vtKCMpy- 

CTCfl TSKHM 06pa30M, MTO n/lOCXOCTW 
CMMMeTPMM OXOH KOpnyCd VI yCTd HOB/16 HHblX B 

hmx CTynetmaTbix a nonepeMHOM HanpaB/ieHMH 

CCICTOPOB 6 COBMeiUeHbl C n/!OCXOCT*lMM cmm- 
MCTpMM npOAO/lbHUX npo4>M/1bHWX KdHdSOK 

KOHyca-nyaHCOHa 5. Ha CTBonbHOM mbctm xop- 
nyca noA uMnMHAPOM-xneTKCM 3 m cexTopaMM 
6 pa3MemeH3 csMoyn/iOTHtiioiAaflcp Tpy6na- 
Tan AM3<t>parMa 7, oaaMMOAeMCTByiotaafl c 
6onbUJMMM cTyneHRMM cexTOpoa 6. 

YcTpotfCTBo psSoraeT G/ieAy»oiMMM o6pa- 
30M ( <J>mi\ 2). 

npu cnyc.xe b o6caAMyK> xo/iOHHy 8 hmxc- 
hum kohbu ro4>pMpoB3HHoro nnacTbipn 9 pac- 
nonoxcH na KOHyce-nyaHCOHe 5. npiiseM 
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BorHyTwe /iyMW n/iacTbip* eseAeHW u ynnpaioT- 
b npoAonbHwe npo<J>M/ibnue xanaexw xony- 
nyaHCOHa. nnacTbipb Ha act hb uiTaHru 10 

* ero oepxHw* kohbu <J>nxctipyeTC« topuom 

CM/lOBblX UWnHHAPOB AOPHB HAM fMAPOMexa- 

MMHecKoro nxopw. 

npw coaAaMMM pa6onero Aao/iemin ao- 
pMvipyioiuan ro/iOBKa bxoamt b n/iacTwpb. pac- 
ujwpfi« ero ao nnoTHoro xoHTaxia c o6caAMOw 
rpy6ofl. n °A AaaneHiieM caMoyniioTH»iouuie- 

C* KOMUbl UM/IMHApMMeCKOft Awa<t>parMw 7 
nnoTHO fipwxMMaiarcH x crenxaM rnyxoro yr- 
/iy6neHna A, C03Aaaafl repMeTM4Hocrb a pa6o- 
qeft xaMepe npaxTMHecxu 6e3 paAwa/tbHoro 
paciunpeMUfl. 

UeHTpanbHaA nacTb Awa<l>pa rM « 7 « P ac ~ 
ujwpwflCb, B03Ae«CTByei Ha BbiABwacHsie cex- 
Topw 6. npwxwMaR ux x HeAOXUMaM rinacTbip* 
(4>*r.2). 

Hon 3TOM ociaAbHan MacTb paciuupwio- 
tueftc* AMa<J>parMu ynwpaeTcn e HenoABwx- 

HyK> BHyTpBHHKXO * TlOBepXHOCTb 

UiinMHApa-xneTKit. . 

Pa6oMwe <J>yHxmw nepeneceHbt Ha 6o/iee 
npoMHyio m AO/irbBeMHyto MiinMHAPMMecxyK) 
vadb Awa<|)parMbi. 

. Uw/iMHAPWMecKafl AnacJ>parMa, paciuMpn- 
«Cb, ynwpaeTC« MacTbK) caoeft BHewHefl no- 

2PXHOCTM 8 UM/lMHAp-KiieTky. B ■ pe3y/lbT3T€ 

Ha AMa4>parMe B03HwxaK>T np«MoyronbHue 

BbtCTynbl MAW BnaAMHW (B 3aBWCMM0CTW OT CTe- 
nfcHW BblflBMXeHMa CeKTOpOB), COOTBeTCTByiO- 
lAWe'OnopHOft nOBepXHOCTH 0CH0B3HWR 

xaxAoro cexTopa. Be/m^wna obtABwxeHMH 
cexropa xone6/ieTcw b 3aBwcwMOCTM otto/iium- 

HW CTCHKM ODCaAMOft Tpy6u. H3AWMM* M/IM OT- 

cyTCTBMfl nnacTwpn. 

Ha <J>wr. 3 m 4 noxa3aH w npeAe/ibHbic c/iy- 
nan bwabmxchmh cexTopoa noA Harpy3xow: 
npw pacuiMpeHMH b Tpy6e c MMHWManbHOfi toa- 
iumhoh CT6MKH (<t>nr. 3) m b Tpy6e c MaxcMMaiib-: 
how ToniuwHOft ctbhkm c rmacTWpeM (<J>mi\ 4). 
ycr/nw. xoTopue npw 3tom o6ncraeT am34>- 
parvia no nepWMetpy onopHon noaepxHOCTw 
ocHOBawia cexTOpa. He npeauuiaiOT 3-3;5 mm. 
Hpw cr/iaxeHHwx xpoMxax w MWHWMa/ibHux 
3a.3opax b oxHe Me*Ay cexTOpOM m xopnycoM 
MCKnioMaeTcn npwMWHa 6wdporo pa3pyweHMH 



pe3MHu Awa^parMbi: 3aiexaHwe w noc/iCAy«>- 
mee 3ameM/ieHwe. fla*e o CAyMae nopuaa am- 
a(j)parMw na ycTyne (noc/ie AAMTeAbjiofi 
sxcnnyaTauMw) a ronosxe yAaeicn nerxo 80C- 
5 CTdHOBmb Heo6xoAMMoe ABB/ieHMe h 3aaep- 
ujwTb ycTBHOBxy n/iacTupw 6e3 aaapHw m 
ocfioxHCHUM. npw nopwBe Awa4>parMy yTenxa 

>KHAKOCTM B03M03KHa TOAbXO Mepe3 3330pb* B 

oxHe mokay cexTOpOM m xopnycoM. npw xoao- 
10 eoft nocaAxe cexTopa b oxHe cyMMapMan n/i^- 
maAb 3a3opoo He npeBytuaeT 20-40 mm . 
ymiTuean 6oiibiuon K03xJ)<l>MUMeHT conpoTMB- 
/?enwR y3xoro tueneB^AHoro 3a3opa m nepe- 
xpbiTHR ochobho^ ero sacTM peawHOft 
15 Awa<J>parMu, Heo6xoAMMoe AaaneHMe mojkct 
. 6wTb nerxo BOCCTaHOB/ieno HC3HaMWTenbHWM 
noayiueHMeM npoui380AMTe/tbHOCTvi HacocHO- 
roarperaTa. 

CyMMapHoe paAna/ibHoe ycM/iwe. pa3BM- 
20 aaeMoe ro/ioaxoft. nepeAaeTcn ne na 12. a na 

6 BWABMXHblX CeXT0P08. C^6A0B3TC/lbH0. npw 

3tom >kc pa6cweM AaB/ieHMM ycwnwe paAna/ib- 
Horo B03Ae«CTBMJi cexTopa Ha hcaoxmm ro4>- 
pw B03pacTaeT d ab3 paaa, mto rapaHTMpyeT 
25 no/iHoe npwxaTue n/!acTbipfl. 



Q>opMynaM3o6peTeHMfl 

rwAPOMexaHimecxasi AopHMpytoiuaa rono- 
30 Bxa a«« pacuiHpcHwn roifrpMpoeaHHoro n/ia- 
cTupn, b o6caAHOM KonoHHe. BK/iuMattmaa 
xoHyc-nyancoH c npoAO/ibHWMM npo^wnbHW- 
mm xaHaaxaMM, xopnyc c pa3MemeHHwMM © 
HeM caMoynnoTHAioiueftcii Tpy6Maioft Awa<^ 
35 parMOM m BWABMXMbiMH cexTopaMH, cryncHHa- 

T W MM B -CCHCHMM, yCT3H0B/lCHH WMM C 
803MO*HOCTblO B33VMOACWCTBMH 60/lblU6W 

cryncHbK) c Awa<W>arMoa. oT/iwMaioiua5ic« 

TeM. MTO. C Ue/lblO yBe/1MMeHM« 3<tM|>eXTMBMOCTM 

40 pafiOTM roAOBXM 3a cmct y*enmeHH* paA*aJib- 
Horo ycnnnfl na cexTopa m yBeAtweHM* cpoxa 
cnyxc6u, BbiABvuxHwe cexTopa BbinonHenw 
• CTyneHMaTWMM e nonepeMHOM ccmbhmm, a xop- 
nyc MMeeT cTyncHsaTbie b nonepeMHOM ccmc- 

45 hmm oxHa noA bwabwixhwc cexTopa. npuneM 
n/iocxocTM cMMMeTpwM oxoh KOpnyca m npo- 
AonbHwx npo4>nnbHbix xaHaBox ronyca-nyaH- 
coh3 coBMemeHbt. 
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Enhanced efficiency of the head for expanding the corrugated patch 
Is due to the increased thrust on the sectors, and Its longer service 
life. The extendable sectors are ol stepped deafen matched by the 
steps of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 
aligned. 

The hyoromechanlcal head is lowered In the casing string (8) 
so that the lower end of the corrugated patch (9) Is on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch Is held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel, 
■-he pressure forces the cylindrical diaphragm (7) to bear on the 
U of the bimd recess ensuring hermetic! ty of the working space. 
USE/ ADVANTAGE - Repair of casing strings of oil. gas and 
vcher boreholes by installing a steel patch. Enhanced effectiveness 
of the head is due to increased radial stress on the sectors. 
BU1J8/7.7.92. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells wilh the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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